Modulation of retino-collicular transmission by Group III metabotropic glutamate receptors at different ages during development.
Group III metabotropic glutamate receptors (especially mGlu4, mGlu7, mGlu8) are thought to be involved in modulating visual processing in the adult superior colliculus, a major termination site of retinal input in the rodent brain. We have investigated this role by making field EPSP recordings in response to optic tract stimulation in superior colliculus slices taken from rats aged from P14 to P180. Application of the Group III agonist L-AP4 at a concentration (10 microM) effective to activate mGlu4 and mGlu8 receptors, but not mGlu7 receptors, resulted in reductions of the field EPSP in all ages, although the effect was greatest in slices taken from P14 rats. Increasing the L-AP4 concentration to 100 microM so as to also activate mGlu7 receptors resulted in further field EPSP reductions. Similar reductions were seen in the combined presence of the GABA antagonists picrotoxin and CGP55845A, indicating a lack of involvement of GABAergic mechanisms in the action of L-AP4. Pairing of optic tract stimuli (20 ms separation) resulted in paired-pulse depression at all ages. L-AP4 was found to reduce paired-pulse depression at both 10 microM and 100 microM in slices from all ages of rat. The results of this study suggest that mGlu4/mGlu8 and mGlu7 receptors modulate retino-tectal transmission via a presynaptic mechanism, and that these effects are greatest in young animals. This is the first demonstration of a functional change in Group III receptor effect with aging, and this would be consistent with developmental regulation of these receptors.